cubital fossa vein is likely to further reduce the incidence of discomfort.
The pulse oximeter is rapidly becoming accepted as a mandatory monitor during anaesthesia. Various authors have demonstrated that oximetry reveals operative hypoxaemial,2 and that pulse oximetry decreases the severity and duration of hypoxic events. 3 In spite of their usefulness, pulse oxim~ters suffer from various limitations. They do not reflect oxygen-carrying capacity accurately in the presence of significant levels of abnormal haemoglobins;4 incorrect saturations may be displayed in the presence of various intravenous dyes 4 and they may also fail to perform accurately in conditions of poor peripheral perfusion. 5 ,6 One recent report has demonstrated transient falls in distal digital perfusion during arterial cannulation but did not follow patients for more than a few minutes thereafter.? Our recent clinical practice therefore has been to avoid placement of the oximeter sensor on a finger of the arm into which a radial arterial cannula had been inserted, lest the performance of the oximeter be compromised.
The objective of this study was to determine whether the performance of pulse oximeters is indeed degraded when they are placed on a finger 'downstream' from a radial arterial cannula and whether any diminished performance is related to a decrease in the pulse strength of the plethysmograph signal.
METHODS
Two Invivo 4500 pulse oximeters (Invivo Research Incorporated Florida, U.S.A.) were used. These machines have built-in printers which can record pulse waveform windows, oxygen saturation, heart rate and bar graphs of pulse strength and light signal.
Pulse strength is defined by the manufacturer as proportional to the natural logarithm of the ratio of pulse amplitude to mean infrared signal strength. 8 This ratio is displayed as a bar with an arbitrary range from 0-31 and provides an indication of the change in infrared light absorption due to the pulsations of finger blood vessels. We obtained the numeric value of pulse strength from the printed bar graph by counting the dots in the dot matrix printout using a magnifying glass.
A preliminary study was undertaken in ten healthy volunteers without arterial lines, to determine whether there was a significant systematic difference between right and left hands or between the two machines used, by two-factor analysis of variance. Then fifty consecutive postoperative and general intensive care patients who had radial artery catheters placed for clinical management were studied. Of the fifty patients studied, twentyeight were post cardiac surgery, fourteen post neurosurgery and eight had been admitted for other medical conditions requiring invasive monitoring. Thirty-three lines were in the left radial artery and seventeen were in the right radial artery. The arterial catheters used were 70 mm, 20 gauge Surflo teflon cannulae (Terumo Corporation, Tokyo, Japan) and the studies were commenced not less than two hours after cannulation.
The study met the guidelines of our hospital's Ethics Committee.
All the patients with arterial lines were supine with each hand in the same horizontal plane, resting on the bed, on top of the bed clothes. There were no constrictions to circulation present on either limb, apart from a wrist splint taped to the arterial line arm.
Six pairs of simultaneous readings were obtained from the index finger of each hand. After three readings the machines were changed over to eliminate any error due to differences between the two machines. Thus a total of 300 sets of measurement were obtained from fifty patients. The differences (control minus cannulated side) for saturation and pulse strength were compared using paired t-tests.
RESULTS
The preliminary study in ten healthy volunteers confirmed that there was no significant difference in saturation readings between right and left hands or between machines.
During the studies the range of oxygen saturations observed was 87% to 100%. The maximum saturation difference in any patient between the two hands was 6%. The mean values are shown in Table 1 . The saturation on the cannulated side was slightly higher (0.2%) and although the difference in saturation is statistically significant, it is so small in magnitude as to have no clinical meaning. The pulse strength in the two hands was equal and therefore this difference was not due to reduced pulse strength. DISCUSSION This study demonstrates that the presence of a radial cannula does not degrade the performance of a pulse oximeter on the index finger of the same limb. Pulse strength was not diminished, and saturation was not altered to a clinically significant degree in our subjects.
In the twenty-two patients studied by Kurki,7 the pulse oximeter failed to read in eight subjects following cannulation. Within seventeen minutes, however, readings were again obtained. Our study extends this finding to demonstrate that two hours after cannulation the two sides are equally usable for pulse oximetry. Placing the pulse oximeter sensor on a hand already immobilised and encumbered reduces patient discomfort and simplifies nursing care. There appears to be no February. 1990 advantage in a policy of placing the sensor on the unencumbered limb. We suggest, that it is logical to use the cannulated limb, provided a satisfactory signal is obtained.
We have also demonstrated that modifying clinical practice (avoiding the arterial line limb where possible) on the basis of unsubstantiated impressions rather than on systematically collected and analysed information is unjustified.
